Cystic fibrosis (CF) was recognized as a disease entity 30 years ago (Andersen, 1938) , and during this period the expectancy of life has changed. In 1948 it was reported (Andersen, 1949) that the majority of children with CF died by 1 year of age; in 1964 analysis of data from 31 CF centres in the U.S.A. showed that the probable life expectancy of these patients was then 12 years (Warwick and Monson, 1967 (Warwick, 1967) , and it is claimed that it was the introduction of mist tent therapy that is the important factor in the improved life expectancy in this group (Matthews, Doershuk, and Spector, 1967) .
The disease does not have the same impact on each patient and in analyses it is difficult to match any two patients. The varying clinical picture lends itself to the application of many methods of management, both pharmacological and physical, Received 2 July 1971. so that assessment of results from one clinic to another is difficult. To study the course of this disease and the results of treatment, it is necessary to see these patients early in life before permanent lung damage has occurred, to review them regularly, and to formulate a consistent plan of therapy in which differences in the efficiency of therapy between patients is reduced to a minimum. The purpose of this paper is to report the results of a study of 76 
Methods
Clinical assessment. The patients were assessed clinically to establish the age of the first respiratory symptoms, the duration of respiratory symptoms before starting treatment at the clinic, and the severity of the respiratory symptoms judged as below.
Mild symptoms were as might be expected in any infant of the same age with mild bronchitis; severe included evidence of respiratory difficulty as shown by marked intercostal or subcostal recession, dyspnoea, paroxysmal cough, and difficulty in feeding, and severe with cyanosis meant that central cyanosis either persistent or in episodes was present in addition to severe symptoms.
Radiological assessment. Four main types of change were noted on the chest radiographs: evidence of air trapping as shown by a depressed and flattened diaphragm and by horizontal position of the ribs with widening of the intercostal spaces ( Fig. 1) , a thickened bronchial wall pattern denoting a parallel-line shadow corresponding to the bronchial walls, both more marked and found more peripherally than in the normal (Fig. 2) ; collapse/consolidation, either segmental or lobar in distribution; focal disease-small peripheral blob shadow occurring singly but usually in groups, varying in size from 3 or 4 mm to 15 mm in diameter; and generalized focal disease-indicating that these lesions were present in more than one lobe.
Bacteriological findings. Since it is difficult to collect sputum from infants and young children, particularly, it was necessary to rely on the culture of cough swabs.
Clinical Management The patients were seen at intervals of 4 to 6 weeks, cough swabs were taken at each visit and chest radiographs were taken at 6-monthly intervals or more often if this was indicated clinically. A high calorie, high protein but low fat diet with pancreatic supplements FIG. 2.-Thickened bronchial wall pattern-patient aged and high dosage of vitamins was recommended to maintain optimum nutrition. Parents were instructed in the technique of percussion drainage to clear secretions from the lungs and were instructed to do this twice daily. Infection was controlled by antibiotics, given both orally and by aerosol, the choice of antibiotic was determined by the results of the sensitivity tests on the pathogens cultured from the cough swabs.
Clinical grading of the patients was made at 1 and 5 years of age, the patients being divided into categories I and II.
Category I. Patients in Category I had no bronchitis, that is, symptoms and signs of respiration infection, if present in the past, had cleared. Cough if present was minimal and only induced by crying or by exercise. On auscultation of the lungs there were no added sounds, no staphylococcus was cultured from the cough swab on at least 3 consecutive occasions, the swabs being taken at least 3 days apart.
Category H. Patients in this category had added sounds on auscultation of the lungs, persisting cough, and sputum sometimes present and sometimes not. Of the 6 patients with mild symptoms in Group A, 3 made a full recovery, but only 2 of 18 patients in Group B failed to fully recover. No respiratory symptoms developed in 2 patients of Group A and in 6 patients of Group B, and it may be that continuous prophylactic antibiotics given during the first year of life to Group B patients had reduced the incidence of infection, but the number of patients is too small for conclusions (Fig. 6 ).
Results

Comparison of Patients in Group
Radiological assessment. Group A and Group B matched very closely in the incidence of abnormal radiological findings at the time of the initial respiratory illness, especially when these findings were related to the severity of clinical symptoms (Fig. 7) . Even in those patients with mild symptoms, more than half showed an area of collapse or collapse consolidation on the chest radiograph, indicating perhaps that the severity of the disease was greater than was apparent clinically. Note: Both at 1 year and at 5 years Group B contained a higher proportion of Category II cases than did Group A, P <0 05 at 1 year and <0 01 at 5 years. The numbers of deaths were not large enough to produce significant differences though they show the same trend, with an advantage in favour of Group B both at the end of 1 year and at the end of 5 years. satisfactory whether assessed clinically or radiologically (Table II) . (In Group B at 5 years, 1 patient had had an area of localized disease-that was persisting collapse with consolidation-removed by lobectomy.) Seven of the 8 survivors were in Category I at the end of the first year and remain so. The other patient in Category II at 1 year is now 11 years of age and has focal lesions through both lungs on chest radiograph but remains active and leads a normal life.
Discussion
The first reports of the pathological findings in CF drew attention to the high incidence of staphylococcal infection of the lungs. In the present study it was hoped that it might be possible to prevent permanent damage to the lungs by staphylococcal infection. Persisting 'infection' was defined as 'continuing culture' of staphylococcus from cough swabs in the presence of persistent respiratory symptoms. In the early years of this study this pathogen was not eradicated from the cough swab cultures. This could have been due to the ineffectiveness of the drugs then available, to inadequate dosage, or to too short a course of treatment. Later on the cultures from the cough swabs failed to grow staphylococcus, but this pathogen was cultured from the lungs of the infants who died and so, though the therapy could have been controlling the infection, it was not eradicating it. In recent years after treatment has been started, cultures from the cough swabs are more frequently negative for the staphylococcus, and when antibiotics are discontinued relapse with recurrence of respiratory symptoms is less frequent.
The changes found on the chest radiographs of these patients may also indicate persistence of infection. In other chronic lung disease a thickened bronchial wall pattern has been considered to represent chronic infective changes in the bronchial wall (Hodson and Trickey, 1960) . Pathological examination of the lungs of the infants who died during the initial acute illness showed the bronchial wall to be infiltrated by lymphocytes and plasma cells, as well as collapse and epithelialization of the adjacent alveoli and extension of inflammatory cells into the alveolar walls, so increasing the solid zone surrounding the bronchial lumen (Hodson and France, 1962) .
In this series, the presence of a thickened bronchial wall pattern on the chest radiograph has been noted to be one of the earliest changes in CF patients with the onset of persistent respiratory symptoms. This change may disappear after episodes of acute infection, but once it has persisted for over 1 year it is unusual for it to clear. The Lawson (1969) has suggested that prophylactic cloxacillin in full therapeutic dosage from the day of diagnosis should protect against staphylococcal invasion, and that there exists an additional way to judge the efficiency of new methods of treatment, that is by the failure of staphylococcal and other bacterial precipitins to develop in the serum of CF patients so treated (Burns and May, 1968) . The majority of patients admitted in early infancy to the present study and treated since 1957 remain free of detectable lung damage assessed clinically and radiologically up to the age of 5 years. They have received continuous antistaphylococcal prophylaxis in the first year of life, and intensive treatment of acute episodes as they occurred after that age. The bacterial precipitins were not studied in these patients, and obviously it is not possible to determine whether the results would have been better if prophylactic antibiotics had been given continously up to the age of 5 years.
A recent paper (Shwachman, Redmond, and Khaw, 1970) reports the follow-up of 130 patients with CF treated from early infancy. 20 of 25 patients (80%) now aged 0 to 5 years and 33 of 41 patients (80%) now aged 5 to 10 years are considered to have excellent or good physical status. The results reported here follow a similar pattern.
It is assumed that bacterial infection is a cause of the lung damage in CF, but it is possible that there are other factors at present undetermined.
The present series shows that vigorous treatment and attempts to control or eradicate infection in
